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Abstract 


PROBLEM TO BE SOLVED: To provide a semiconductor device which can prevent deterioration of MOSFET 
characteristics due to reduction of a gate capacity of a MOSFET caused by the increased thickness of a gate oxide 
film and which can eliminate such a drawback that a variation in the work function of a gate electrode causes 
variation in a voltage Vth or increase of a contact or sheet resistance by preventing interdiffusion of impurities, and a 
method for manufacturing the semiconductor device. 

SOLUTION: A semiconductor device has a gate electrode 20 of a tungsten polycide structure, using an N<+> -type 
polysilicon layer. N<+> -type polysilicon layer is made up of two films, at least one of which is made of polysililicon of 
grains having large diameters. The formation of the large grain-diameter polysilicon is carried out by depositing an 
amorphous silicon layer 16 at a temperature of 550 deg.C or less and then annealing the amorphous silicon layer 16 
at a temperature of 800 deg.C or less for one hour or more. 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Originating in Film thickness increase of gate oxide Film, gate 
capacity in MOSFET decreases, preventing semiconductor 
device and manufacturing method* and mutual diffusion of 
the impurity prevent fact that MOSFET characteristic 
decreases, Vth fluctuatesdue to fact that work function of gate 
electrode changes. Offer of semiconductor device and 
manufacturing method which prevent fact that undesirable 
that occurs contact resistance and sheet resistance increase, is 
desired. 

[Means to Solve the Problems] 

It is a semiconductor device which has gate electrode 20 of 
tungsten poly side structure which uses N T type polysilicon. 

N' type polysilicon layer is formed by bilayer structure, 
among these 2 layers 1 layer is formed at least with large 
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ximTti'yyj^cDmmt, cvd &\zMm 

tifSlt 550 dog C £lTVT : Z)\s777,i/ l )ziy 16 
^MtM U Z(T>T 3 E)lZ>77*i' 1 )^ 16 £ 800 

dcg C VXTO^&H 1 mmi±.T--)\>?&z. 



particle diameter polysilicon. 

Formation of large particle diameter polysilicon accumulates 
amorphous silicon 16 below deposition temperature 550 dcg 
C with the CVD method , 1 hour or more anneal does this 
amorphous silicon 16 with temperature of 800 deg C or less 
itdoes with . 


[Claim(s)] 
[Claim 1] 

In semiconductor device which has gate electrode of" tungsten 
poly side structure which uses N'type polysilicon, 


^>^"'X^>v , J^f KjS<, SiH 4 £iI*4#X<tL 
CVD ;±T?^JS$tlfctCD-efc-5Ct^iat 


NT type polysilicon layer being formed by bilaycr structure, it 
becomes, semiconductor device c where among these 2 
layers 1 layer is formed at least with large particle diameter 
polysilicon and becomes and makes feature 

[Claim 2] 

tungsten polycide, is something which was formed with CVD 
method whichdesignates SiH 4 as starting material gas and 
semiconductor device which is stated in the Claim 1 which 
is made feature 

[Claim 3] 
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[it 6] 


ffrlE NT S/1^lvUzi>cDffjf$XfI<tLT,CVD 
iil^fcyitaSJS 550 deg C JslTtTtJ^r 

■>U3>$ 800 dcg C JilTOTMr I B#IHJ*l± 

til * * = c t & ft m t -? & * m ** m m <r> m it * 

So 
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[If 9] 
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semiconductor device which is stated in Claim 1 where 
impurity concentration of polysilicon layer ofinsidc top layer 
of N~ type polysilicon layer of aforementioned bilayer 
structure is formed, lower than impurity concentration of 
polysilicon layer of bottom layer and makes feature 

[Claim 4] 

In semiconductor device which possesses pad contact which 
has gate electrode of the tungsten poly side structure which 
uses N~ type polysilicon, at same time connects the said gate 
electrode and diffusion layer to electrical, 

N' type polysilicon layer being formed by bilayer structure, it 
becomes, semiconductor device 0 where among these 2 
layers 1 layer is formed at least with large particle diameter 
polysilicon and becomes and makes feature 

[Claim 5] 

tungsten polycide, is something which was formed with CVD 
method whichdesignates SiH 4 as starting material gas and 
semiconductor device which is stated in the Claim 2 which 
is made feature 

[Claim 6] 

semiconductor device 0 which is stated in Claim 1 where 
impurity concentration of polysilicon layer ofinside top layer 
of N + type polysilicon layer of aforementioned bilayer 
structure is formed, lower than impurity concentration of 
polysilicon layer of bottom layer and makes feature 

[Claim 7] 

In manufacturing method of semiconductor device which has 
gate electrode of tungsten poly side structure which uses 
type polysilicon, 

manufacturing methodo of semiconductor device which said 
amorphous silicon solid phase had step 0 whichgrows for 
large particle diameter polysilicon this amorphous silicon of 
step 0 which accumulates the amorphous silicon below 
deposition temperature 550 deg C as formation process of 
aforementioned NT type polysilicon, with CVD method by 1 
hour or more anneal doing with temperature of 800 deg C 
orless, makes feature 

[Claim 8] 

As formation process of aforementioned N' type polysilicon, 
between step which step and amorphous silicon which 
accumulate amorphous silicon anneal isdone, ion implantation 
doing phosphorus or arsenic in amorphous silicon, 
manufacturing methodo of semiconductor device which is 
stated in Claim 7 which had step which itmakes N" type and 
makes feature 

[Claim 9] 
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Specification 

[0001] 

[0002] 

[ft^roftffi] 

3>?x^f>v'j+MK(WSi x )<t7Kijv'J=]> 
( P o 1 y- S i ) t <D II m m it T? JJS fig * tl & $ > y X -r 

>7t«j-y--r K(w /Ku-y-'f K)KH«5tfi. mm 

^(c. mos T/^xicfcLNTti. v—h-mtm 
mm%mi%L'D'Dmmmi±(vth)mffl\z$ J ®: 
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In manufacturing method of semiconductor device which 
possesses pad contact which has the gate electrode of tungsten 
poly side structure which uses N~ type polysilicon, at same 
timcconnects said gate electrode and diffusion layer to 
electrical, 

manufacturing mcthod Q of semiconductor device which said 
amorphous silicon solid phase had step D whichgrows for 
large particle diameter polysilicon this amorphous silicon of 
step 0 which accumulates the amorphous silicon below 
deposition temperature 550 deg C as formation process of 
aforementioned N" type polysilicon, with CVD method by 1 
hour or more anneal doing with temperature of 800 dcg C 
orlcss, makes feature 

[Claim 10] 

As formation process of aforementioned N + type polysilicon, 
between step which step and amorphous silicon which 
accumulate amorphous silicon anneal isdone, ion implantation 
doing phosphorus or arsenic in amorphous silicon, 
manufacturing method 0 of semiconductor device which is 
stated in Claim 9 which had step which itmakes N'type and 
makes feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention has semiconductor device and manufacturing 
method* and gate electrode of tungsten poly side structure 
whichwhich uses N' type polysilicon have gate electrode of 
tungsten poly side structure which uses N ' type polysilicon 
regards semiconductor device and manufacturing method 
which possess thepad contact which at same time is connected 
to electrical in the said gate electrode. 

[0002] 

[Prior Art] 

tungsten polycide (WSi x ) with polysilicon (Poly-Si ) with 
tungsten poly side (Wpoly side ) metallization structure which 
is formedwith laminated structure, because it is superior with 
low resistance and in the thermal stability, is widely used with 
MOS device, bipolar device etc. 

Especially, while guaranteeing gate oxide film reliability, 
regarding MOS device, it isused mainly from fact that it is 
superior even in threshold voltage (Vth )control, as gate 
electrode. 

This way when Wpoly side structure it uses, as gate electrode 
high concentration impurity doped being possibleconcerning 
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[0003] 

CVD >S7b<fc&fr\7o^*J 

iA^^tCDJiSlZ^LJ, CVD Ji^ffl 

l^bft&o 

z<D«fc-5<i: cvd >Si:^i)^>^Xx>->'J^-<K 
COJtfc^&tLTfi, ^(C, SiH 4 t WF 6 <t^S 
ftlc-f^METT'CD CVD ;i(SEft^W^l8 
fi£M. JUT. ;ME CVD ;£<hf5W-fi&ittT? 

[0004] 

k&m&tLXIZ. JIiO&*Z]>*£HBuricd 
Contact)^ ffl I Vfr fltjg j&< ft] b tlT I \£ „ 

l±.*?\ ID 3(a)(^-#- < fedl^>'J=»3l« 1 a 

3. y-Kg£«2£x-v^><7XTif ^iA^> 

[0005] 

3, -JSgtf'Jv'J^Jf 5, wsi, J5 6 ^b&6 

W ^ 1 J +>" -< jt CD y — h S II 7 £*#3<> 
2a^T\ MOSFF-KMOS Sf^lh7>vX 

t&Mm-f&ztiz&y. m 3( C )iz*-r«fc 

5fC7K>;vU=]>H 5 *<DK-/*>K£ffi«JS 8 
^0DK-M>h$^?-t+-CZtib^l^4$i±, 
y-KHI 7 t^JKIS 8 <b£^fi(ttfc}g|I-f 3 

[0006] 

[^M^L^i^iIII] 
tzbv.m^mE. cvd jiicfcy^y^T- 

>v'J-9--rK(WSi x )£iftflmj£Lfc:¥*<*ga 
T*I3\ ME CVD jilcJ;oT^^nf= WSi x lgg 
1 x 10-°ii/cm 3 M-tOZP-M^tf-giitl 
TL^Tl^^ftbftTl^o 


polysilicon, furthermore from or other reason which is 
astability in thermal, doped doing impurity of phosphorus or 
other n-type, it isnormal to make N T type. 

[0003] 

By way, there is a sputtering method and a CVD method as 
deposition method of tungsten polycide,but when it is 
superior in step coverage, at same time low resistance film 
canbe formed, usually CVD method is used by reason. 

With this kind of CVD method especially, CVD method 
(Below pressure reduction study vapor phase deposition 
method, , vacuum CVD method you inscribe. ) under 
vacuum whichdesignatcs SiH 4 and WF 6 as starting material is 
general as the deposition method of tungsten polycide. 

[0004] 

In addition, structure which uses pad contact (Buried Co 
ntact ) as structure whichtakes contact between gate electrode 
and diffusion layer , is known. 

This kind of pad contact structure is formed, as first, shown in 
Figure 3 (a ), the first layer polysilicon layer 3 is formed on 
gate oxide film 2 which was formed in silicon substrate I 
surface, furthermore first layer polysilicon layer 3. gate 
oxide film 2 etching is done and opening 4 is formed in the 
forming region of pad contact. 

[0005] 

Next, accumulating forming second layer polysilicon layer. 
WSi x layer in this order, you obtain Wpoly side layer, 
furthermore patterning do this Wpoly side layer with etching , 
asshown in Figure 3 (b ), you obtain gate electrode 7 of 
Wpoly side structure whichconsists of first layer polysilicon 
layer 3. second layer polysilicon layer 5. WSi x layer 6. 

Next, diffusion layer domain is formed case of MOSFF.T 
(iMOS type electric field effect transistor ) formation. 

After that, as shown in Figure 3 (c ) by thermal processing 
doing, scattering doing dopant in polysilicon layer 5, and 
dopant in diffusion layer 8 thesecontacting, you obtain pad 
contact 9 which connects gate electrode 7 and the diffusion 
layer 8 to electrical. 

[0006] 

[Problems to be Solved by the Invention] 

With semiconductor device which by way, it accumulated 
formed tungsten polycide (WSi x ) byaforementioned vacuum 
CVD method , fluorine atom of 1 X 10 20 /cm* or more has 
beenincluded in WSi x film which was formed with vacuum 
CVD method , it is informed. 
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Hxi^t.soo deg c u±m&(Dn>&&Mm 

LfctfoT, MOSFET (ZfcltS^*— h§fi*<3* 
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[0007] 

&(!Ih^>vX2(TFT)£fIf!f LfcX^^M 
SRAM ^ + */ *v$£|!IJBL/=;*£*;/£S! 
DRAM SS» HI 4 

WSi, Jl 6 ±l=7K'J-> , Ja>BEH 10 <D=j>2?h 

10a ;6^J&£ft£o 

ZCD<h£\ [H 4 *(D^'Jv'J=Jl/lEH 10 A< P 1 
T-fe^ii-^frli. WSU S 6 £fl-LTtf-Mttfi 

aOtll7a 
[0008] 

Mz&mLX MOSFET fCfclti)^— h#fiA< 
M'>U MOSFET ^tt*<(gT-rS(Z)SR&±Lfc 

ffi5ffi»£RJj±LTtf-hS*ia>tt*IS8»j(>< 
^^■TSCtlcttJ vth #gEI&LfciKa>$9h 

±L^cD£[£itLfc¥^*^M^<DMii:£;£ 
[0009] 

Z0¥»i*SSir 2 JBffifcfrbfc* N' 

gy^';->ija>Ji(7)^*>(D'>/ t j:<<tt, 1 1****4 


But, when fluorine of high concentration is included in gate 
electrode, with the high temperature heat treatment of 800 deg 
C or greater extent fluorine scattering does in gate oxide film, 
film thickness ofthis gate oxide film increases. 

Therefore, gate capacity in MOSFET decreases, MOSFET 
characteristic decreases andalso LSI operation decreases. 

[00071 

In addition, with semiconductor device which possesses pad 
contact 9 which isshown in Figure 3 (c ), when a stacked type 
SRAM where for example said semiconductor device 
laminates the thin film transistor (TFT ) and a stacked type 
DRAMs which laminates capacitor it is, as usually, shown in 
Figure 4, contact 10a of polysilicon metallization 10 is formed 
on WSi x layer 6. 

When this time, polysilicon metallization 10 in Figure 4 is 
p-type, through WSi x layer 6, n-type impurity in gate 
electrode 7 and diffusion layer 8 and p-type impurity in the 
polysilicon metallization 10 to do do, mutual diffusion 
compensation. 

When and, compensation happens with this kind of mutual 
diffusion , work function of the gate electrode 7 Vth 
fluctuates it changes with , undesirable thatoccurs contact 
resistance and sheet resistance increase. 

[0008] 

As for this invention considering to aforementioned situation, 
beingsomcthing which it is possible, purpose, originating in 
film thickness increase of gate oxide film, gate capacity in 
MOSFET decreases, preventing semiconductor device and 
manufacturing method, and mutual diffusion of impurity 
prevent factthat MOSFET characteristic decreases, Vth 
fluctuates due to fact that work function of gate electrode 
changes, It is to offer semiconductor device and 
manufacturing method which prevent fact that the undesirable 
that occurs contact resistance and sheet resistance increase. 

[0009] 

[Means to Solve the Problems] 

With semiconductor device which is stated in Claim 1 in this 
invention, it has the gate electrode of tungsten poly side 
structure which uses N' type polysilicon, N" type polysilicon 
layer is formed by bilayer structure and becomes, among 
these 2 layers 1 layer is formed at least with large particle 
diameter polysilicon and becomes it made thesolution 
shooting means of aforementioned problem. 

According to this semiconductor device, because among N" 
type polysilicon layer whichconsist of bilayer structure 1 layer 
is formed at least with large particle diameter polysilicon, the 
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scattering of fluorine from tungsten polycide in tungsten poly 
side structure being large particle diameter polysilicon, it 
iscontroled, can hold down scattering of fluorine to gate oxide 
film becauseof this. 

[0010] 

With semiconductor device which is stated in Claim 4, it has 
gate electrode of the tungsten poly side structure which uses 
hT type polysilicon, it possesses pad contact which at same 
time connects said gate electrode and diffusion layer to 
clcctrical,N r type polysilicon layer is formed by bilaycr 
structure and becomes. Among these 2 layers 1 layer being 
formed at least with large particle diameter polysilicon, 
itbecomes, it made means for solving of aforementioned 
problem. 

According to this semiconductor device, because among N + 
type polysilicon layer whichconsist of bilaycr structure 1 layer 
is formed at least with large particle diameter polysilicon, 
when polysilicon metallization which introduces for example 
p-type impurity is connected to gate electrode,through 
tungsten polycide in tungsten poly side structure mutual 
diffusion of n-type impurity and p-type impurity which 
happen, is controled with large particle diameter polysilicon , 
Because of this work function of gate electrode changes, you 
can hold down thefact that contact resistance and sheet 
resistance increase. 

[0011] 

Furthermore, said tungsten polycide is superior in step 
coverage by fact that the tungsten polycide, being something 
which was formed with CVD method vvhichdesignates SiH 4 
as starting material gas is desirable regarding these 
semicondvictov device, is formed with this kind of CVD 
method , at same time becomes low resistance film. 

In addition, impurity concentration of polysilicon layer of 
inside top layer of type polysilicon layer, than impurity 
concentration of polysilicon layer of bottom layer being 
lowerformed is desirable regarding these semiconductor 
device, this way in impurity concentration of polysilicon layer 
of top layer being lower formed than impurity concentration 
of polysilicon layer of bottom layer depending, You can hold 
down scattering of impurity to tungsten polycide from NT type 
polysilicon layer. 

[0012J 

With semiconductor device which is stated in Claim 7, this 
amorphous silicon of step 0 which accumulates amorphous 
silicon below deposition temperature 550 dcg C in 
manufacturing method of semiconductor device which has 
gate electrode of tungsten poly side structure which uses N' 
type polysilicon, as formation process of aforementioned N + 
type polysilicon, with CVD method with temperature of 800 
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deg C or less 1 hour or more anneal in doing depending, said 
amorphous silicon solid phase it had stcp„ which grows for 
large particle diameter polysilicon, it made means for solving 
of aforementioned problem. 

scattering of fluorine from tungsten polycidc in tungsten poly 
side structure according to the manufacturing method of this 
semiconductor device, by to large particle diameter 
converting amorphous silicon which isaccumulated, is 
controled with large particle diameter polysilicon, scattering 
of fluorine to gate oxide film is held down because of this, it 
becomes possible. 

[0013] 

In manufacturing method of semiconductor device which 
possesses pad contact which with the semiconductor device 
which is stated in Claim 9, has gate electrode of tungsten poly 
side structure whichuses N' type polysilicon, at same time 
connects said gate electrode and the diffusion layer to 
electrical, as formation process of aforementioned N' type 
polysilicon, said amorphous silicon solid phase it had step c 
which grows for large particle diameter polysilicon, this 
amorphous silicon of stcp c which accumulates amorphous 
silicon below deposition temperature 550 deg C with CVD 
method by 1 hour or more anneal doing with temperature of 
800 deg C or less, it made means for solving of 
aforementioned problem. 

When polysilicon metallization which introduces for example 
p-type impurity according to manufacturing method ofthis 
semiconductor device, by to large particle diameter 
converting amorphous silicon which is accumulated, is 
connected to gate electrode, through tungsten polycide in 
tungsten poly side structure mutual diffusion of n-typc 
impurity and p-type impurity which happen, with large 
particle diameter polysilicon is controled becomes possible. 

[0014] 

Furthermore, after accumulating amorphous silicon regarding 
manufacturing method of these semiconductor device, said 
amorphous silicon anneal is done preceding, ion implantation 
doing the phosphorus or arsenic in said amorphous silicon, it 
is desirable to make N" type. 

This way because polysilicon layer which is acquired after 
anneal by the ion implantation doing impurity, can be 
converted to further large particle diameter. 

[0015] 

[Embodiment of the Invention] 

You explain in detail below, this invention, on basis of 
manufacturing method of semiconductor device. 

(first embodiment ) With this example, you explain 
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m Ka)(c^r«fcaiz H sr. v'jn^ss 1 1 a® 

m\Z s mz-\£ 950 dcg C ^i^gatel-J^ 
LOCOS(Local Oxidation of Silicon);^ (Z^oT 

^Cl. NMOSFET(N tF-V^H!0> MOS ISfcJ?. 

-r-5fctto)iitoii^js(gi*iiis)$^fi£-r<5o 

££>lc. h7>i?^<Z>MiSKBE Vth 
fctf)GM;J->&A£m\ NMOS ^v^UfiJS 
13 ^fiEf-So 
[0016] 

&ivt?, SftgHt}S(0!|jLtf 850 deg C C7)*§?5<tg£ 

^bxS)ic«fcy,® i(b)(=*-r^i=SSaiL-ct^ 

8nm <DJ¥£C:Mr-5o 


Ml^T. SiH 4 $IS*4^XtLfcMJ±T[cfc(f§ 
CVD ;£(3S£fl:3*fl«jSRffifi£g£* jiiT, ME 
CVD &£&E-r )(Cj:y, lt«SJS 620 dcg C IC 
r.7n''Jv'Jn>^j^|**50nmCDJi:^lcit^L, 


[0017] 

cro-JSBTK'Jv'J^^/B 15 <D±\z s 

;&lf 550 dcg C izt, T^l^yr^^ziym 16 
50nm (73lf £l~itfS^<5o 


HL^r. 650 dcg C\ 10 B%lB\<DSk1frV7-—Jl> 
^I^ffotTt/^yXv'Ja^i 16 
itL.il I(c)ic^ir<£9lc5fcf^/&L*:-Jf @ 

*»'j=i>j8 15 ^M^ii^u^M 

17 

[0018] 

POC1, 4^830 deeCCDMlI^^T^CI 


concerning, manufacturing method of semiconductor device 
which has gate electrode of Wpoly side structure which uses 
N'typc polysilicon. 

As shown in Figure 1 (a ), first, in silicon substrate 1 1 front 
side, field oxide film 12 which with for example 950 deg 
Cwet oxidation becomes disassociated clement region with 
LOCOS (local oxidation of Silicon ) method is formed. 

As next, in domain which forms NMOS FET (MOS type 
electric field effect transistor of n-channel type ) is formed 
p-typc well domain (omitted from drawing ) withsuch as ion 
implantation, implanted layer {omitted from drawing ) in 
order to obstruct punch slew of the transistor is formed. 

Furthermore, ion implantation in order to adjust threshold 
voltage Vth of transistor isdone, NMOS channel region 1 3 is 
formed. 

[0016] 

Next, as shown in Figure 1 (b ) with thermal oxidation 
method (hydrogen of for example 850 deg C and pyro di 
nick oxidation method in atmosphere whichconsists of 
oxygen ), in surface of the silicon substrate 1 1 which has been 
exposed gate oxide film 14, is formed in thickness of the for 
example 8 nm. 

Consequently, with deposition temperature 620 deg C, 
polysilicon is accumulated in thickness of for example 50 nm 
with CVD method (Below pressure reduction study vapor 
phase deposition method, , vacuum CVD method you 
inscribe. ) in under vacuum which designates the Sim as 
starting material gas, first layer polysilicon layer 15 which 
becomes polysilicon layer of bottom layer in this invention is 
formed. 

100 17J 

Next, on this first layer polysilicon layer 15, with deposition 
temperature 550 dcg C, amorphous silicon layer 16 is 
accumulated in the thickness of for example 50 nm with 
vacuum CVD method which designates SiH 4 as the starting 
material gas. 

Consequently, doing annealing with condition of 650 deg C\ 
10 hours, crystallization it docs amorphous silicon layer 16, as 
shown in Figure 1 (c ), solid phase growing in the particle of 
large particle diameter in comparison with panicle which 
forms first layer polysilicon layer 15 which was formed first, 
it forms second layer polysilicon layer 17. 

[0018] 

Next, respective phosphorus doped is done in first layer 
polysilicon layer 15, second layer polysilicon layer 17 by 
doing the thermal processing of 830 deg C in POCb , because 
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of this first layer polysilicon layer 15. second layer 
polysilicon layer 17 isdesignatcd as polysilicon layer of 
respective N'type. 

[0019] 

Next, on second layer polysilicon layer 17, with deposition 
temperature 380 deg C, it accumulates forms WSi x layer 18 in 
thickness of for example 70 nm with vacuum CVD method 
which designates WF 6 /SiH 4 as starting material gas. 

Furthermore, with deposition temperature 420 deg C, it 
accumulates forms SiO, layer (omitted from drawing )in for 
example thickness 150 nm with CVD method which 
designates SiH 4 /0 2 as starting material gas onthis, first layer 
polysilicon layer 15. second layer polysilicon layer 1 7. 
WSi x layer 1 8, it obtains offset oxide film equipped Wpoly 
side metallization layer (omitted from drawing ) which 
consists of Si0 2 layer. 

[0020] 

Next, resist pattern (omitted from drawing ) is formed with 
lithography method of public knowledge, as shownin Figure 1 
(d ) with anisotropic etching which uses gas of for example 
fluorocarbon typefurthermore with this resist pattern as mask, 
gate electrode pattern 1 9 of Si0 2 isformcd. 

Next, WSi x layer 18, Wpoly side which consists of second 
layer polysilicon layer 17, first layer polysilicon layer 15 
etching is done with anisotropic etching (With for example 
Cl 2 /0 2 gas ECR etching) which designates gate electrode 
pattern 19 of SiO, as mask, as shown in Figure 1 (e ), gate 
electrode pattern 20 which includes the gate electrode pattern 
19 of aforementioned SiO, is formed. 

[00211 

Next, As ion implantation is done with condition of for 
example acceleration energy — 20 keV. dose 5 X lO'Vcm 2 , 
asshown in Figure 1 (f ), LDD region, namely NLDD region 
21 of n-type isformed. TRANSLATION STALLED 

Consequently, it accumulates forms SiO? layer (omitted from 
drawing ) in thickness 150 nm with vacuum CVD method , it 
forms sidewall 22 after that, by anisotropic etching doing this 
SiO, layer. 

Consequently, in NMOS channel region 13 for example As" 
ion implantation is done with condition of acceleration energy 
—20 keV. dose 3 X 10 l5 /cm 2 , source/drain territory 23 of 
n-typc is formed. 

[0022] 

Next, with condition of 1000 deg C. 10 second it activates 
impurity with the RTA (Rapid Tha rmal Anneal ), it does gate 
* source * drain or other metallization after that, with 
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intcrlaycr insulating film formation*contact hole formation 
*A1 or other metallization material , obtains semiconductor 
device. 


There being a semiconductor device which it acquires in this 
way, because second layer polysilicon layer 17 is formed with 
large particle diameter polysilicon, scattering of fluorine from 
of WSi x layer 18 in Wpoly side structure being large particle 
diameter polysilicon, it is controled, can hold down scattering 
of fluorine to gate oxide film 14 because of this, therefore 
itoriginates in increase of film thickness of gate oxide film 14 
and gate capacity in MOSFET decreases, MOSFET 
characteristic decreasing is prevented. 

In addition, from fact that it is formed with vacuum CVD 
method where WSi x layer 18 designates WF 6 /SiII 4 as starting 
material gas, this WSi x layer 18is superior in step coverage, at 
same time has become low resistance film. 


In addition, there being a manufacturing method of this kind 
of semiconductor device, anneal itdoes amorphous silicon 
layer which it accumulates you control scattering of fluorine 
from Wpolycidc in Wpoly side structure to large particle 
diameter by converting with ,with large particle diameter 
polysilicon, hold down scattering of fluorine to gate oxide 
film becauseof this it to be possible , Therefore originating in 
increase of film thickness of gate oxide film 14, the gate 
capacity in MOSFET decreases, it can prevent fact that 
MOSFET characteristic decreases. 


TRANSLATION STALLEDWhen holding down scattering 
of impurity to of WSi x layer 18 from the N" type polysilicon 
layer 1 5, 1 7, it is desirable, semiconductor deviccfirst layer 
polysilicon layer ISsecond layer polysilicon layer 
17phosphorusdopedN* dopedtop layerpolysilicon layer, 
second layerpolysilicon layer 17impurity 
concentrationbottom layerpolysilicon layerimpurity 
concentrationfirst layerpolysilicon layer 15 


First, as field oxide film (omitted from drawing ) is formed in 
silicon substrate front side to similar to first embodiment 


[00231 


[0024] 


[0025] 


[0026] 

(second embodiment ) With this example, it has gate electrode 
of Wpoly side structure which uses the N" type polysilicon, it 
explains concerning, manufacturing method of semiconductor 
device whichpossesses pad contact which at same time 
connects said gate electrode and diffusion layer to electrical. 
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ahead, continuously in domain which forms NMOS FET 
(MOS type electric field effect transistor of n-channel type ) is 
formed p-type well domain (omitted from drawing ) with such 
as ion implantation, implanted layer (omitted from drawing ) 
in order to obstruct the punch slew of transistor is formed. 

Furthermore, ion implantation in order to adjust threshold 
voltage Vth of transistor isdone, NMOS channel region 
(omitted from drawing ) is formed. 

[0027] 

Next, as shown in Figure 2 (a ) with thermal oxidation method 
which is similar to the first embodiment, in surface of silicon 
substrate 30 which has been exposed gate oxide film 31, 
isformcd in thickness of for example 8 nm. 

Consequently, with deposition temperature 620 deg C, 
polysilicon is accumulated in thickness of for example 50 nm 
with vacuum CVD method which designates S1H4 as starting 
material gas, the first layer polysilicon layer 32 which 
becomes polysilicon layer of bottom layer in this invention is 
formed. 

first layer polysilicon layer 32 phosphorus doped is done and, 
by doing thermal processing of 830 deg C in POCI 3 , because 
of this first layer polysilicon layer 32 is designated as 
polysilicon layer of N" type. 

Furthermore, replacing to method with this kind of gas phase 
scattering concerning doping of phosphorus to this first layer 
polysilicon 32. it is possible to adopt the technique that 
doping does phosphorus at time of CVD. 

[0028] 

Next, first layer polysilicon 32 anisotropic etching is done 
with resist pattern which with thecoating fabric technology 
and lithography technology was formed as mask (not shown ), 
with for example CI 2 /() 2 as etching gas, gate oxide film 31 
anisotropic etching is done furthermore, with for example 
fluorocarbon as etching gas, as shown in Figure 2 (b ), 
opening 33 is formed in the forming region of pad contact. 

Next, as shown in Figure 2 (c ), on first layer polysilicon layer 
32, with deposition temperature 550 deg C, the amorphous 
silicon layer 34 is accumulated in thickness of for example 50 
nm with vacuum CVD method whichdesignates SiH 4 as 
starting material gas. 

Consequently, in this amorphous silicon layer 34 phosphorus 
ion implantation is done with condition of for example 
acceleration energy — 10 keV % dose 3 X lO'^/cm 2 . 

Depending upon this kind of ion implantation , from 
amorphous silicon amorphous becomes structure. 
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[0029] 

&l*X\650 cleg C, 10 &ffBl<D§k<*~Z7——Jl> 


MUT, 1000 dcg C, 10 RTA 
L^^JBStK'JvU^B 35 a®<0'J>$87t? 
•Jv'Ja>JB 35 *[cM£ii\fro::tL£St4 
1t^T-JfS/-K , Jv , Ja>/i 35 *-?-a)^M«3 

&W8.<#Z£?lz?& 0 

b^-^g7tf'jvu=i>ii35 1±.* i mmm 
mm<7)-msncj^'jziym mztf<&)-m 

[0030] 

2{d)\Z7r^&o\zm l £Sfefl2a80!l£ 
PftKLT WSi x M 36 £0»*.f* 70nm CD)?£|C 
i#Mf£L, ^f>ICCtiCD±lr SiO, JSO^Bg) 

-Jf g*°'JvU=J>Jt 32, -ji@/K'Jv'J=>>Jl 
35, WSi, JB 36, SiO, Bfrfcfc&Jl-^-tryhKfl: 


/<^->([Il7nB§)£ML., $bl:c©UvXh 
/ 3 - > £ "7 X ^ I z L T m X. I * 3? □ P t> — 7t? > £ 

a)**x$ffli^=m^ttx.^>^iz l j:y, m 2(d) 
rcTP-r ^oic sio, (D?-hmm'^-> 37 $ 

[0031] 

9t(Vm 1 3IJ£M#li:|H]|£(C, SiO, <7) 
37 £^X?ICl,7cf|£t±X 

?')l-c£ L J,\vsi x J8 36, -jlg^'Jv'J^JS 
35, -JigTK'Jv'J^^Ji 32 fr£>&5 W tK'J-9- 
-fK£i^>?"L, El 2(e)lcpK-fJ;afCfltjig 
SiO, 0>>f— h®ffi^£— > 37 £^&>r— h® 
*S/\°£->38£Mf <5o 

cc7)<t^, mnb&frz}ZsMh<DBf$.®mzti[-t 
&mau 33 -eii, hm/^— > 38 tm 

lMiMl-fc^TvU=i>g*S 30 jb<SB*i£> 0 
[0032] 

fjSl^-C. NLDD fIigt(El^S§), PLDD Md*]^ 


[0029] 

Next, doing annealing with condition of 650 deg C, 10 
hours, crystallization it does amorphous silicon layer 34, solid 
phase growing in particle of large particle diameter in 
comparisonwith particle which forms first layer polysilicon 
layer 32 which was formed first, it forms second layer 
polysilicon layer 35. 

Consequently, doing RTA with condition of 1000 deg C, 1 0 
second, scattering doing phosphorus of second layer 
polysilicon layer 35 surface in said polysilicon layer 35, at 
same time activatingthis impurity concentration tries second 
layer polysilicon layer 35 that becomes lower than impurity 
concentration of first layer polysilicon layer 32. 

Here, second layer polysilicon layer 35 which is acquired 
after anneal by ion implantation doing phosphorus first in 
amorphous silicon layer 34, to further large particle diameter 
has become something whichis converted in comparison with 
second layer polysilicon layer 17 of first embodiment. 

[0030] 

Next, as shown in Figure 2 (d ), it accumulates forms WSi x 
layer 36 in thickness of for example 70 nm to similar to first 
embodiment, furthermore on this in for example thickness 
1 50 nm it accumulates forms Si0 2 layer (omitted from 
drawing ), because of this first layer polysilicon layer 32, 
second layer polysilicon layer 35, WSi x layer 36, it obtains 
offset oxide film equipped Wpoly side metallization layer 
(omitted from drawing ) which consists of Si0 2 layer. 

Consequently, resist pattern (omitted from drawing ) is 
formed with lithography method of public knowlcdge,as 
shown in Figure 2 (d ) with anisotropic etching which uses 
gas of for example fluorocarbon type furthermore with this 
resist pattern as mask, gate electrode pattern 37 of Si0 2 is 
formed. 

[0031] 

Next, in same way as first embodiment ahead, WSi, layer 36, 
Wpoly side which consists of second layer polysilicon layer 
35, first layer polysilicon layer 32 etching is done with 
anisotropic etching (With for example Cb/Oigas ECR 
etching ) whichdesignates gate electrode pattern 37 of Si0 2 as 
mask, as shown in Figure 2 (e ), gate electrode pattern 38 
which includes gate electrode pattern 37 of aforementioned 
Si0 2 isformed. 

This time, silicon substrate 30 can dig with opening 33 in 
forming region of pad contact, in position which is not gate 
electrode pattern 38. 

[0032] 

Consequently, NLDD region (omitted from drawing ), PLDD 
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B8). ^K^*-;ix([§]7FBg)£MU *t>[= 
NMOS T J r*Jl'i&®(.m7F95)lzmz_l£ As" £in 
j£x*;L,:£— 20keV. K-Xi 3 x io 15 -fi/cm 2 


#I^T:\ U 2(f)iCS-r^9l^ SiO, £J?£ 200nm 


[0033] 

^u-e, si» 4 £Si*4a*;*£:Lfc3SE cvd 

•fcy . it fI;SJf 620 cleg C HT, J*>'JzO£0l 
50nm <DH£lC:it?IU£?>ICCCD7^'Jv'J 
zi>[- B* £}HiIx:*.;u^— lOkcV, K— Xft 4 
x 10 l5 -(i/cm 2 (J)illT:-ftl/aAt5o 


>K&41 0 
[0034] 

;*l^T?. 1000 deg C 10 fj>0> &i$-lz£& RTA |C 

fat. gtf>&<a.a>$£KSl$#-ei±. -Jgg/-K 
U->'J=3> 32 CD'J>(P)^>'J^>S« 30 
L.Ztil^y-JBSTK'Ji/'JrJ^ 32 irV-A/K 

43 *><ft«b*u6 0 

[0035] 

-JBStf'JS/'Jn^Jg 35 v'j3> 
-C^(55c*^Tl^cD-e.P + ^(DtK'Jv 'J IE 
8i«y-Hg/<$-^ 38 (C^M^T^T 
W/t^'J-y-'fKflljglZfclt-S WSi x JB36£tfL 

*<x*a*i#'j -> 'j =1 ^[z^xnm^x as y . 

U % 3 >£<7 ^SIa ■£> V- h Sf/L^if * "T * 0) J&< 

ffll x. b t> (7) t U r> X i „ 
[0036] 

m i mmm&mtmmz wsu js 36 

WF 6 /SiH, ^/g*4±TX<tL/iMa CVD ;£-c?ff2f& 
ZtlX^&CtfrZ* ^(D WSi x Jg 36 \$.7Jt"J~? 


region (omitted from drawing ), sidewall (omitted from 
drawing ) is formcd,furthcrmore in NMOS channel region 
(omitted from drawing ) for example As" ion implantation is 
done with condition of acceleration energy — 20 keV* dose 3 
X 10 ls /cm 2 , source/drain territory (omitted from drawing ) of 
n-type is formed. 

Next, as shown in Figure 2 (f ), accumulating Si0 2 in 
thickness 200 nm extent,it forms interlayer insulating film 39, 
furthermore forms contact hole 40 with lithography 
technology x anisotropic etching technology of the public 
knowledge. 

[0033] 

Next, with deposition temperature 620 deg C, polysilicon is 
accumulated in thickness of the for example 50 nm with 
vacuum CVD method which designates SiH 4 as starting 
material gas,furthermorc in this polysilicon B f ion 
implantation is done with condition of acceleration energy — 
10 keVs dose 4 X 10 l5 /cm 2 . 

Consequently, polysilicon which is made P'type with ion 
implantation , the patterning is done with lithography 
technology N etching technology of public knowledge, 
polysilicon metallization 41 of P + type isformed. 

[0034] 

Next, with condition of 1000 deg C % 10 second it activates 
impurity with the RTA. 

When it does, with pad contact portion, phosphorus (P ) of 
first layer polysilicon 32 scattering does in silicon substrate 
30, because of this first layer polysilicon 32 and source/drain 
territory (diffusion layer )pad contact 43 which connects 42 to 
electrical is acquired. 

After that, passing by various treatment step which usually is 
clone, you obtain the semiconductor device. 

[0035] 

There being a semiconductor device which it acquires in this 
way, because second layer polysilicon layer 35 is formed with 
large particle diameter polysilicon, polysilicon metallization 
of P" type being connected by gate electrode pattern 38, 
through WSi x layer 36, in Wpoly side structure mutual 
diffusion of the n-type impurity and p-type impurity which 
happen being large particle diameter polysilicon , we to be 
controled,therefore work function of gate electrode changes, 
It has become something where you could hold down fact that 
the contact resistance and sheet resistance increase. 

[0036] 

In addition, from fact that it is formed with vacuum CVD 
method where WSi x layer 36 designates WTVSil^ as starting 
material gas in same way as first embodiment, this WSi x layer 
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jb<.-jBS7K'j->'ja>e 32 cD^mmmM 

[0037] 

Kf£3ilZfclf& WSi, Jl 36 £^LTjgCl> N g} 

34 ^T--^-fh\Z%tL^XWCr : ^)^T^ 
'Jn>JB 34 fr'J>$-1-^->;iAL-C N' MI-LT 

[0038] 

Uv^>jfCD5^C0'>&<<t:t 1 

X^>rK 'J -9- -f Kfll it I C I f 5 £ > ^"X^ > v ' J 

lcjgELTy-hit<fcJRcBIKJ¥#i8i]nL-cL£ 
?Zi:A<fc<, ZtllCcty MOSFET iCfclfS-y— 
M§sfi>&<&d>U MOSFET $#1£;6<{gTLT LSI 

Z 

[0039] 

If #ii 4 IBIE(7)^#«:gaii . 2 H}?t&^b& 

ffi$Y-\~nmiztmuzWj&iz^ ^>^x^> 


36 is superior in step coverage, at sametime has become low 
resistance film. 

In addition, because impurity concentration of second layer 
polysilicon layer 35 is lower formed, than the impurity 
concentration of first layer polysilicon layer 32, you can hold 
down scattering of impurity to of WSi x layer 36 more from N' 
type polysilicon layer. 

[0037] 

In addition, there being a manufacturing method of this kind 
of semiconductor device, occasionwhere you connect 
polysilicon metallization 41 of P" 1 " type to gate electrode 
pattern 38 by to large particle diameter converting amorphous 
silicon which it accumulates, through WSi x layer 36, in Wpoly 
side structure controls mutual diffusion of n-type impurity and 
p-type impurity whichhappen, with large particle diameter 
polysilicon to be possible, therefore work function of gate 
electrode changes, Fact that contact resistance and sheet 
resistance increase is held down, it ispossible . 

In addition, after accumulating amorphous silicon regarding 
this manufacturing method, the said amorphous silicon layer 
34 anneal is done preceding, ion implantation doing 
phosphorus in the said amorphous silicon layer 34, because it 
has made N ' type, to further large particle diameter it can 
convert the polysilicon layer which is acquired after anneal. 


As above explained, because semiconductor device which is 
stated in Claim 1 in this invention is something where among 
N'type polysilicon layer which consistof bilayer structure 1 
layer was formed at least with large particle diameter 
polysilicon, scattering of fluorine from tungsten polycide in 
tungsten poly side structure being large particle diameter 
polysilicon, it iscontroled, can hold down scattering of 
fluorine to gate oxide film becauseof this. 

Therefore, originating in scattering of fluorine to in gate oxide 
film, the film thickness of gate oxide film increases, is not , 
gate capacity because ofthis in MOSFET decreases, MOSFET 
characteristic decreases and it can prevent undesirable that 
also LSI operation decreases. 


Because semiconductor device which is stated in Claim 4 is 
something whereamong N" type polysilicon layer which 
consist of bilayer structure 1 layer wasformed at least with 
large particle diameter polysilicon, when polysilicon 
metallization which introduces the for example p-typc 
impurity is connected to gate electrode, through tungsten 
polycide in tungsten poly side structure the mutual diffusion 


0037 


[0038] 

[Effects of the Invention] 


[0039] 
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« L f = 7 J u 3? r X v ' J z\ > £ M m t f 6 t 
KffcJg&^a^vsfcwffitlteiq]*.* MOSFET 

KgSa>Md>"V> MOSFET 4#tt<0{£T 


[0041] 

If^H 9 IH«(Z)^?l»tt:Sia<7)l8iS^j4li.Jfl 
^^B^^^W^CtlCj;^ Vth tfgEM-V^a 


[HS^^^^Iss^] 
[Hi] 

[IH3] 
[M 
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of n-type impurity and p-typo impurity which happen, is 
controled with the large particle diameter polysilicon , 
Because of this work function of gate electrode changes, you 
can hold down thefact that contact resistance and sheet 
resistance increase. 

[0040J 

Because manufacturing method of semiconductor device 
which is stated in Claim 7 issomething which amorphous 
silicon which is accumulated to large particle diameter 
isconvcrted, scattering of fluorine from tungsten polycidc in 
tungsten poly side structure iscontrolcd with large particle 
diameter polysilicon, scattering of fluorine to gate oxide film 
is helddown because of this, decrease of gate capacity in 
MOSFET and decreaseetc of MOSFET characteristic can be 
prevented. 

[0041] 

Because manufacturing method of semiconductor device 
which is stated in Claim 9 issomething which amorphous 
silicon which is accumulated to large particle diameter 
isconvcrted, when polysilicon metallization which introduces 
for example p-type impurity is connected to gate electrode, 
through tungsten polycide in tungsten poly side structure 
controls mutual diffusion of the n-type impurity and p-type 
impurity which happen, with large particle diameter 
polysilicon to bepossiblc. Because of this Vth can control 
increase of fluctuation and contact resistance and sheet 
resistance by fact that work function of gate electrode 
changes. 

In addition, without accompanying step increase, concerning 

theespecially pad contact, it forms the, it is 

possible .furthermore it is possible to possess aforementioned 

effect. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

(a ) - (f ) is main point part side cross section diagram in order 
toexplain first embodiment of manufacturing method of 
semiconductor device of this invention to process sequence. 

[Figure 2] 

(a ) - (f ) is main point part side cross section diagram in order 
toexplain second embodiment of manufacturing method of 
semiconductor device of this invention to process sequence. 

[Figure 3] 

(a ) - (c ) is main point part side cross section diagram in order 
toexplain one example of manufacturing method of 
conventional semiconductor device to process sequence. 

[Figure 4] 
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It is a main point part side cross section diagram which shows 
one example of conventional semiconductor device. 

[Explanation of Symbols in Drawings] 

11 

silicon substrate 
15 

first layer polysilicon layer (polysilicon layer of bottom 
layer ) 

16 

amorphous silicon layer 
17 

second layer polysilicon layer (polysilicon layer of top layer ) 
18 

WSix layer 
20 

gate electrode pattern (gate electrode ) 
30 

silicon substrate 
32 

first layer polysilicon layer (polysilicon layer of bottom 
layer ) 

34 

amorphous silicon layer 
34 

second layer polysilicon layer (polysilicon layer of top layer ) 
36 

VVSix layer 
38 

gate electrode pattern (gate electrode ) 
42 

source/drain territory (diffusion layer ) 
43 

Pad contact 
[Figure 1] 
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[H13] [Figure 3] 



Page 20 Patcrra Instant MT Machine Translation 


JP1998093077A 


CH4] 



9 


¥j$8^ ii n s a 

[if mw 2] $>?xx>v<jimk^\ sin 4 £ 


tf. TJSo>7K'j*>'J3>JBa)=F3fifi«!iaiJS«fcyte< 

^^tLTLN^c^^air-r^Ki^ii i tern 


1998-4-10 

[Figure 4] 


xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxx 


1 996 November 5 days 


specification 


Claims 


Modification 
[Claim(s)] 

In semiconductor device which has gate electrode of tungsten 
poly side structure which uses {Claim I } N* type polysilicon, 

N'type polysilicon layer being formed by bilaycr structure, it 
becomes, semiconductor devicc 0 where among these 2 
layers 1 layer is formed at least with large particle diameter 
polysilicon and becomes and makes feature 

{Claim 2 } tungsten polycide, is something which was formed 
with CVD method whichdesignates SiH 4 as starting material 
gas and semiconductor device c which is stated in the Claim 
1 which is made feature 

semiconductor device 0 which is stated in Claim 1 where 
impurity concentration of polysilicon layer ofinsidc top layer 
of N' type polysilicon layer of (Claim 3 } aforementioned 
bilayer structure is formed, lower than impurity concentration 
of polysilicon layer of bottom layer and makes feature 

In semiconductor device which possesses pad contact which 
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[If *H 6] ffifB 2 Jffgit<7) n- V'J=I> 
JB CD 5 *> ± Jf CD /K 1 J V 1 J =l > Jf CD ^ $ ^ £ m. 

*k Tm<n^)is*)riismcDT-myn)tk&M\$.< 

file N' 32* 0| Jv'J=]><DMxfI<bLT.CVD 
&lr«kyiftf*;£Jt 550 deg C felT^T^^U^r 

v'J=i>£ 800 deg C Ja.T©;SJSr 1 B#|Hlfcl-t 
T——)l>1-&zk\z£i) > MiT^JUlrXisiJ^ 

[!f*Jl8] buISN' §^'JviJ:a>(7}MXfl 
iLT, 7^^^7-X^'J=i>$iia^-SxfS<ty 

*>;£ALT N- §y|zT^X?I$^^Ct^ 

fiic«t-rsifi*« 7 tmco¥mwmw.cDm&.?3 

fill IB N Stf^'J^yn>roftJfi£xSi:LT.CVD 
>4lc<fcyj£fl|;gg 550 deg C jy.T"C7 z E^3?T 
X*>'Ja>£g8|-r&X*§<t, zro/^^^rx 
v'Ja>£ 800 deg C JilTCDJSgTT- I B#^lit_t 

£**fi^y vu=i>izMf$;iir6x:g<^ £ 

10] ittjfS N* ^tKUv'J=]>C7)^J$X 


has gate electrode of the tungsten poly side structure which 
uses {Claim 4 } N^type polysilicon, at same time connects 
said gate electrode and diffusion layer to electrical, 

N* type polysilicon layer being formed by bilayer structure, it 
becomes, semiconductor device c where among these 2 
layers 1 layer is formed at least with large particle diameter 
polysilicon and becomes and makes feature 

{Claim 5 } tungsten polycide, is something which was formed 
with CVD method whichdesignates SiH 4 as starting material 
gas and semiconductor device 0 which is stated in the Claim 
4 which is made feature 

semiconductor device 0 which is stated in Claim 4 where 
impurity concentration of polysilicon layer ofinside top layer 
of N' type polysilicon layer of {Claim 6 } aforementioned 
bilayer structure is formed, lower than impurity concentration 
of polysilicon layer of bottom layer and makes feature 

In manufacturing method of semiconductor device which has 
gate electrode of tungsten poly side structure which 
uses {Claim 7 } N ' type polysilicon, 

manufacturing methodo of semiconductor device which said 
amorphous silicon solid phase had step 0 whichgrows for 
large particle diameter polysilicon this amorphous silicon of 
stcp 0 which accumulates the amorphous silicon below 
deposition temperature 550 deg C as formation process of 
aforementioned N ' type polysilicon, with CVD method by 1 
hour or more anneal doing with temperature of 800 deg C 
orless, makes feature 

As formation process of {Claim 8 } aforementioned N' type 
polysilicon, between the step which step and amorphous 
silicon which accumulate amorphous silicon the anneal is 
done, ion implantation doing phosphorus or arsenic in 
amorphous silicon,manufacturing methodo of semiconductor 
device which is stated in Claim 7 which had the step which it 
makes N + type and makes feature 

In manufacturing method of semiconductor device which 
possesses pad contact which has the gate electrode of tungsten 
poly side structure which uses {Claim 9 } N' type polysilicon, 
at sametimc connects said gate electrode and diffusion layer 
to electrical, 

manufacturing methodo of semiconductor device which said 
amorphous silicon solid phase had step 0 whichgrows for 
large particle diameter polysilicon this amorphous silicon of 
step 0 which accumulates the amorphous silicon below 
deposition temperature 550 deg C as formation process of 
aforementioned N + type polysilicon, with CVD method by 1 
hour or more anneal doing with temperature of 800 deg C 
orless, makes feature 

As formation process of {Claim 10 } aforementioned N~ type 
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polysilicon, between the step which step and amorphous 
silicon which accumulate amorphous silicon the anneal is 
done, ion implantation doing phosphorus or arsenic in 
amorphous silicon,manufacturing mcthodo of semiconductor 
device which is stated in Claim 9 which had the step which it 
makes N * type and makes feature 


specification 


0029 


Modification 


{0029} Next, doing annealing with condition of 650 deg C\ 
10 hours, crystallization itdoes amorphous silicon layer 34, 
solid phase growing in particle of large particle diameter 
incomparison with particle which forms first layer polysilicon 
layer 32 which was formedfirst, it forms second layer 
polysilicon layer 35. 

Consequently, doing RTA with condition of 1000 deg C. 10 
second, scattering doing phosphorus of second layer 
polysilicon layer 35 surface in said polysilicon layer 35, at 
same time activatingthis impurity concentration tries second 
layer polysilicon layer 35 that becomes lower than impurity 
concentration of first layer polysilicon layer 32. 

Here, second layer polysilicon layer 35 which is acquired 
after anneal by ion implantation doing phosphorus first in 
amorphous silicon layer 34, to further large particle diameter 
has become something whichis converted in comparison with 
second layer polysilicon layer 17 of first embodiment. 

In addition, passing by opening 33, scattering it does 
phosphorus of the second layer polysilicon layer 35 surface in 
surface layer of silicon substrate 30 with this kind of RTA, 
impurity diffusion layer 44 isformed to surface layer of said 
silicon substrate 30 because of this. 


specification 


0034 


Modification 
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{0034} Next, with condition of 1000 deg C\ 10 second it 
activates impurity with the RTA. 

When it does, with pad contact portion, source/drain territory 
(diffusion layer ) impurity of 42 scattering does in silicon 
substrate 30, because of this aforementioned impurity region 
44 and source/drain territory (diffusion layer ) pad contact 43 
which connects 42 to electrical isacquired. 

After that, passing by various treatment step which usually is 
done, you obtain the semiconductor device. 


drawing 


Figure 2 


Modification 


[Figure 2] 
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